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(54) Title: METHOD OF DETECTING POLYMORPHISM IN DNA BY USING MASS SPECTROSCOPY 
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(57) Abstract: In detecting a genetic polymorphism by using a mass spectroscopic instrument, a genomic DNA containing the 
target polymorphism can be selected from a DNA sample on a substrate and bonded to the substrate by bonding an oligonucleotide 
hybridizablc with the genomic DNA containing the target polymorphism to the substrate and then applying the genomic DNA sample 
to the substrate. Thus, it is found out that a target polymorphism can be more efficiently detected thereby. According to this method, 
polymorphisms in a large number of specimens can be quickly and comprehensively detected. 
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mmm 

e^Mo^tts guswiete^ mmmmj&fe^ T>^-zi±mnmmmte^<D 

CinaTfai^MS^ra^ilbTttx ^Jx«\ PCR-RFLP (Restriction F 
ragment Length Polymorphism) tiT %fco PCRdTiiil'S 

PCR-SSPC (Single-Strand Conformation Polymorphism) febMfc^M® 
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bfrbft>b s £>s £©2j&td£^T^ ^©«©ir^T£f&mr3d.h&EIfT 

u iratt© & s itm z. t u & ^ ©mm^##£-r & o 

?0ig^i¥DNA§il £: LTStliJ-r^. £ i: ^ «t D N & t) ^bIB3m©^M£^ffi 

s#*ry\ ^sfe©-tf >r;v^ai3stiftjfT#^Us ttm^n^>DNA©^fi©^# 

fi^JT^ (matrix-assisted laser desorption ionization time-of-f light mass 
spectrometry; MALDI-TOF MS) Id X D b-^? £f&ffi LTUfeo 
S&Jd&tK J;^<fl^»Wbfes -ittgf^M (single nucleo 
tide polymorphism; SNP) ©^ffifcfr&toft^ «fc -5 £&ofc 0 £©#^isb ^ttl 
lfel^Vi^7 7^7> h ^silicone dioxide derivertization reactionfd ^ 
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SlSfc@^hbfe±T% Primer-Oligo Based Extentionr^-i' t £ t) *° U t< 

^^-r^*)©^fe^. (Kai Tang et al, Proc. Natl. Acad. Sci. USA Vol. 96, p 
p. 10016-10020, (1999)) 0 

£2:£jl£Bbfc 0 

gp-fes tfcfe&fc:i3^TfcJ\ WSW©#li£l^fr^V ADNA£»JbfcJi-?N CI 

y A D NA h ^ -f X U X -f X b a £ U 3 * £ u # Y % m £ ■& T V i £ K) , DNA 
g$J©^M££*r£V ADNAW#©DNA#^ ttit^T & s ;W X V XY 
a&K±t?BWODNASaS!l'Cts ^tl^HI^ta&tRtKDN 
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xv 2xmk*mm\sX^mzm^T%>&^:i$-& < ^ ^mo^m^^^n a - 1 

MO^mt^^T, *K±T*©;W 7'U XV -if — a >SJfo£#]ffl bT it^©^ 

(1) DNA©^M^^tHT^^Y*T-a5oTs 

Kkhmmwi tc/N-r x u x-r x-r & £ h # qiti^^- u =f ^ ^ u^-^- x^< > h 

( c ) mRtemfeLtzTf U ^7 ^77 77 > h fc/W XU X^ X^tifcD 

(2) sstasifet'j^^i/^^^^v h^s ^m-rs#M©?a 
mmmcDi&mm tmmmzs\^ x u xv x-tzct t^m^m&m^ 

(1) fc!B*B©75*iu 

(3) X® (a) £:fci*SDNAism^ (i) #MM&£^#Xtf <fc-5 fci^at £ 

^m^^tsr^-c^-n^mm bx\ »#s*©xv adm^m^ u * ^ 

-^iIHJ&£fr&lV (ii) ^titJ;Dm^n^iilB0't)^s B»flSt)ttjj$T 
tSii: A* nr«E&8B&-t-3D»T U ( iii) ^»r^£#*iiMtJ U ffitODNA 
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tf-Ftfe^ (i) fcia^©^^ 

(4) ^M^^^S^^^ffe^gPte^JIS^fiP&T^Ss (3) fzIB 

(5) #g*#v-f ^D-y-T^-f M'fe^ (1) fr£ (4) cD^m^fclBiSj 

ti&t'J^^l/^FHWCA^ ^'J^X^f^ (1) fre> (5) 
'J^^L/^FtWtM7iJ^X$t^ (1) fr£> (5) WTtifr 

(1 0) (7) ^IBSftcD^tfflV^fc^cDStRTfeoTs itmA©|5l-©3t 
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(12) #M#v-f ^D^^-f bT»cg>3> (8) IpMI 1) ©^»t 

(13) Ste^^^te-efeSs- (8) (12) m^n^tis®©*^ 

l4&sHMir& (11(a)) o 

MxJi\ — m^wWi^m (snp) ^-v-^^n-y-^^^ h&^^if e>ft&^ ^ 

MIB^J (emiplicon) ©gi:ft#200bpfr£300bph&£ <t a 1:75^ ^-^W^T^o 
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^MffitfrtP h 300bpWi*i"T?& D s S? * b < H:200bpfiJll*IT feS o 

l/^F7 7^>ht^U JtKDNAtfcfl^W 7"'J^^fl, (XJg(b)) e 
^©xfSfci&^Tfcfcs a&C^li&^trDNAtfs DNAi^frkSSiJ^axS iiUKf 

csRti^iixSo ^I©fe«>ae«J©#•^^*^4fDNA& ; ?a^>iiS!ibT^bTv^fe 

K £ f£^r £ ^ £ i: b T (±n t&mm^&3DNA£^Wb£^3fc#> 

m#tt*^r z * © * ffl i a & o *m h bT * *t & * © t fcaxfcm t $j 

t s^-r § # u * ? u * f- k it, % ^tr dna t *m i$ £ / w 7* >; 
v^ 0 cieiT r^atjc^w^u^xj mmm^<Dmm^m^ts\)mt 
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0,000- 30, OOOgMfc) ^Ifthl^ U rf* * F&l*fe* b < (iiSitOS 

«±t:H^bTl-fey hi:btffl^5i^"ft5c d© «fc a fc|sl-gtE±©1£§& 

£#qJtli&tf- U =f* * ix^-^ K^m^^tLfcSfe^^Jffl bT gfit)©DNA©^M£$t 
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tti-t%zt&nimx&% 0 dnai^&s (i) ^mm^^^xo 

tfV*^— ejg$BRji&£fT&V\ (ii) dn^^D^^n^tiilgmt)^ S£fSH 
Wfc-WWfrscit^Wtfe^tt^tDSfU (iii) «J»f^O®JiS^iKit:MU ft 

^©Ji*S^t:f>fiD'rSffi3K©DNAi:bTttx mZ&s PolyA 

&5££#-C££o <»l8&H^©3^£bTt±:*j;i/#$M 5 ($£IH2000-14 

6978^-) m^mt^m^.(D^mt^xi±^vv^>m (p. 

0. Brown's Lab. :http://cmgm. stanford.edu/pbrown/) &MmTZ> CI ^ft^T 5 § §o 

H^t t: M £n t & § a t £ m M £ ti fc ^ 0 

^> hc^N-f ru^>rx^nfcDNA*!H*^*ft«t Dtftmra (ig(c)) „ 

# N MALDI-TOF MSitfjfi; bW MALDI (Matrix Assisted Laser Desorpti 

on / Ionization ( T h U v If — flft&IK tfWb^O ) tijsttSSfi^tts 
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%-£&Z>m.mi'~y*-% ($cm=337 nm) £«U |x^JV^-t»?o £ 

TOF MS (Time of Flight Mass Spectrometry (5Rfxl$ISMH*##rS0 ) fcts -i 
7j->©«?^i^z N -f7T>©H:i:&m£: bfcH#£f|;am^£bm/zfi©?av>T-f ;t>© 
?Rffl^li8A s ^*eii:^JfflbTK*^*f*ff'5o MALDI-TOF GPC^LALLS 

MALDI-TOF MS-etftffi"rSfc«>©DNA|fi3|BH±s «IJ:Lts ^fb¥l$^fc«k 

9o°o mm&&v t &tft9m&'jbiri,%T%&m&tiL'& 

MfrffiteftteomM, DNA#;W ^iJ^XlfeiSWLli^V h U 

fjn#ng & * f - # &g ^ u t Mm * o t v ^ (5 ^^nt n i±m 

mites #^*$R*ffl^fc200 bp dsDNA(PCR»)MALDI-TOFMS»©^m&^ 

X^>l/X*££^fe£bTl3?!j#-^ : 1 ©^ U ^ 
b fc £ ©^ -f 7' U ^"-Y -t? — : > 3 > i/ S^tltfe^o 
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ufc h ^©; w -f u 94 -tz — s> s > ^-;i/&^-r ®-??& a o 

El 5 (i s f7 7SSSiJ:Lt IB3«-*f : 4 $ fe ii 5 ( Pftttfctta) ©t'JJ^ 



fcMP&£tt3&©T'i±&^o 
[^SfetfiJl] tf^^ffll^OObp dsDNA(PCRj»)MALDI-TOFMS$i]^ 
( 1 ) PCHRjfc 

PCR^c:fflv^fcS^B^g-a■^g(xl)^iWT©3lD"efe^ (Ortttxl00©±l^r) o 



#£MDNA lOng 1.0£il(100/zl) 
(pBluescript II SK(+) plasmid DNA) 

dH 2 0 13.4/ZK1340.0//1) 

10 X PCR Reaction )\V7t— 2.0//l(200.0/zl) 
(Applid Biosys terns) 

dNTP (^-2.0mM) (Applid Biosystems) 2. 5>a 1(250. 0^1) 

Forwards J; ^'Reverse 7° ^ -f ^ — Mix 1 . 0/i 1 ( 1 00 . 0 n 1 ) 
(#20//M) 

AmpliTaqGold( Applied Biosystems) 0. 1/zKlO.O/zl) 

^* 20. 0^1(2000. 0//1) 

PCR&, Thermal cycler Cycle PE9700(Applied Biosystems) r95°CT 
9^j cDf^s r96°c-£45#s 60°C^45#, 72 0 CT-l^j £401^ -Y P )l s -?©f* r 7 
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( 2 ) MinElute PCR Purification kitfc«fcSH«i 
f#£>tlfcPCRM3£\ QIAGEN MinElute PCR Purification kit :7 s P hn— Mz$£ 
^rmMZft^tzo l*©^7^Aic:^b300Al©PCRIit)^MUs dH 2 0 lO^l^g 
tt} b fco 

(3) — ;i/£fcjf8 

±IBQIAGENISMt) (6-fe y h^(60//l)+dH 2 0 240^1) 300.0//li3 s 10M Ammoni 
um acetate 46. 9//K 100% oz^y— ;^ 750.0//l N ^'Jn-^>0.5/zl$ttU 
^^y-;WM^fTofco -20°Cr*20##gU 12,000rpmTl5^^b. f#6>tt 
fev«§70%m^y-;^U>^L, £ M::12,000rpmT:15^1^U 10#S&g£ 

fjv\ m^m^o i5AifcT^mb^o 

(4) PicoGreen dsDNA Quantitation kitlZ^&szLM 

PicoGreen dsDNA Quantitation kit(Molecular Probes)7°P h n— Jl/{:f oT 

(5) Yl'J y?XhW& 

X^yUXU (f->7Vl/^^-T K) (Code. #000 : Jp£0.04m 

111) ^[50®^ — 7 0 T@^bfco 

3;fcs 50% T-feh— hU;V lml 4* fc^ 3-Hydroxypridine-2-carboxylic acid(3- 
Hydroxy-2-picolinic acid): Mw.139.11 0.7M$:0.0974gs Di ammonium Hydrogen c 
itrate:Mw.226.2 0.07M&0.010583g£»> bs T h U v Z7s SlU^b&o 

t h >; ^^^hit>7*;i/^ l : l-etg^rbs ^^oi^My hbfeo 

(6) MALDI-TOFKfi^-Dr 

m-m±, KRAT0S K0MPACT MALDI 4 fcffl^Tfr^fco K0MPACT MALDI 4© 
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Flight path W*>ffifmg&) 



: Linear 



Polarity (jX^ffife) 



: Negative 



Mass (4*>mmnm 



: 20kV 



Profiles ( 1 4 rt>y~>7°)liMfz D ©iiJ^HISfc) : 50 



Aim (v->yjv±mmm : 1-1000) 



: 1-1000 



power ( U — if — s^y — ) 



: 140-170 (200bpiBij^Hf) 



Accumulate 



: 10 



Average 



: 1 



v-thm^tc (mi) o ^(D^h\±, -^miz^fmtm^^tix^tz, mm 

#r£ 3 # ^ ^ *R § jl l >fe Hfi^l/f £ $g ffl nfflT £ - h £ 9fs L T I ^ o 

( i ) mwoimfi 

X^yUXtEL (^f>V^S ; KRAT0S ANALYTICAL («) *±M) £s #l€2000-l 
46978©^&«CT#;i/^SM ^ Nbbfco 

E^J#^ : 1 (Steffi ; fl^g7583) S^BB^JS^ : 2 (Steffi ; #^«763 
8) (c^t-igSIB^J&^l-^^Un^^l/^^K^s 100pmol//zlfc&3 J;?k:^ 

y bXfeOFjf^OjiSts TfufBDNA^^l/z 1 v h bfco 
&l^s 37°CKlT30^^'J#^fT^^fe^s 3%BSA (^Jfitfi^;]/^ >) £ 

^tsmnmk (o.zmibi-Yv^A, o.mhvxmm (pH7.5) ^ 0.05% h^-r h 
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>X-100) fcSl, 37 0 C{CTl5^S£*Rbfco CO^V^-f^ Nb*^ 

>U**K£TEi6g«*j£ (lOmMh U^ilSt (pH7.2) /ImM EDTA) T7^f^ 37°CfcTl 
5«llfeo 

(2) ;W :/U^-t£— >3> 
±fB^^^^-f^ Nb^>l^«©DNA£@l^bfcM^ /W ^ U £T>f -t?— 
i/3 >?g?$[5xSSC (SSC : 1.5M NaCK 0.15M^>gbJ- h U £ A) , 10%^"^^ 
h^>s IB^[i#-^:3 (tmm ; #^S6190) ©rD-y]25,a 1 £©■#, 40°C© 

( 3 ) h ;W 7" U Hf — a > 

j-v— ^>3 tv^!?s ^7 h/w ^y-e— ^>3 >m^nuu, 

wmmmz. mm ifcro- 7* & b & <, 

h;W (I) 2 x SSC S 0.1%SDS ; mMSft 

20s (ii) 0.2XSSC, 0.1%SDS ; 40°C S 5#H^ 20, (iii) 2xSSC;g?U N 
5#H3x (iv) O.SM^i^V^r^MilsM 15#^j»fflbfeo 
( 4 ) ; W ^ U -tf— > 3 >©*Mi 

^ MbJ^>b^te£KOMPACT MALDI2 ( (tfc) S#Mf^E)f 

H 2 &tmi 3 CD^^fe, #BHJ©^©t&m:£&S3 Xtilt, 7n-7*mm* 

tft*^. -73s mrnrn-^ 2©^^^ h ^^^t^tooL 

3 ] # : 77lt*/\^ 7" >; #y -tf — 3 > bfcDNA^GDWS^*? 
(1) «©@^ (04) 

5t/^^#ooo mm-n^x m) &m) ^102000-146978©^^^^ 
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4 (Captured 'J =f*7-) RXffflPm^ : 5 (PtteMO fc^fffi* 
IH^iJ £^1" § # U * 1/ F 120pmol/// 1 Id ft 3 «fc -5 t M y 7 T — 

mMm^n^tcW:, 3%bsa (^^j&^»^^^>) s$trisg«?ft 

A (0.2M^b^~h U^As 0.1M^UX» (pH7.5) „ 0.05% b^-Y h >X-100) 
tSts 37°CfcTl5^BB|giftLfeo ^(DtDV^JJ =• Nhfc^— # ^J** 

TEiffit (IObM^U^K (pH7.2) /lmM EDTA) T&mi^ 37°CfcTl5^im 
ibfeo ^U^^l^^FMsJl] (DNA(-)) t^Ifclt^fc. 
(2) ;w:/y^ a > 
±IBpb;i/^^>f $ Nb£^-#^;*©DNA£©^b;fegB#$^ A>f ^>f-g— 
$/3>$g*ft[5xSSC (SSC : 1.5M NaCl, 0.15M^^>^^~ b U £A) . 
h^>, iE»^:6^^{±IS»-^:7©rD-7"]10//l§©^ 30°C©>&!« 

( 3 ) h / vf 7" U #V -tf — ^> 3 > 

/W m^-f-tf— $/3>©gu Nb^-tf^ft^W 
-f-fc?— 3 >SSft*6<iRV^Ds WT©^^T*^^ h/N-T 7*V ^3 > 

h/W 7"'J ^V-tf-^>3 >r»^#«s (I) 2 xSSC ; g*5^IH N (ii) 0. 

( 4 ) ¥4 -tz— ^ 3 >©tfctB 

f#e>nfc*;i/^>r ^ Mb#^;*te£ r K0MPACT maldh ( oho A#ssftm*t 

T" fc* t: - * tmm £ ti tz o C © C h * £> # 7 * *R±T? J\ A 7 V n X £ i± fc t£3^ 
t? &MALDI-T0F MSTiiJ^Rrtfetr feSui: i&fcpJW b fco 

fcj^fcjfctta V h U y^Xtt, 50% T-feh-hU;i/ lml4>fc, 3-Hydroxy 
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pridine-2-carboxylic acid(3-Hydroxy-2-picolinic acid): Mw.139.11 0.7M§0. 
0974g s Di ammonium Hydrogen citrate :Mw. 226. 2 0.07M£0.010583g£$§;b i U IS 

life. 

&fz, KOMPACT MALDI 4©»]^#£ fiTFfc ^"fo 



Flight path (>T ^V^ffi^SS) 
Polarity 

Mass (^^>JD1I)±) 

Profiles ( 1 >f ^>1f>7";V^fc 

Aim dt>r;b±lilW : 1-1000) 

Laser power ( U— If— ^1>7— ) 

Accumulate 

Average 

Store profile 



: Linear 
: Negative 
: 20kV 
CDM'xLmm : 50 

: 1-1000 

: 150 (50mer) „ 180 (lOOmer) 
: 10 
: 1 

: never 
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1. DNA©^M*t^ai-r^^T2feoTs 

(b) *fit@gbfc*UJ7^U*f F77^> h-CftoTiW^l* 

( c ) rnktemfehtc* u =f * * i^^- F77 ^ > h j^w ^ u x£ 

2. SfttH^Lfct 'J ^ > 1fcmT%&M(D$&m 

tt^s if ^rg 1 tfBtto^o 

3. Xfl (a) C*(t*DNAK«*s N (i) £>S!gMi&J*&£tr X o CiSth^tt 

tfe&lfltfft*^*r 77^ T-*f Itx *»f !±I*©^V ADNA£f«C^ 

-e3ijBKjfc£fT&i\ (ii) ^nc<fcD^e>n*iiifi^«!i*N 

h^RTfg^gpfi-et^if b. (iii) tjoiff^©^|i|'s0#jt*r 
Us ttmovrnzmntz, zhiz&bftbtizbo-e&t), xg (b) 



WO 02/50307 



PCT/JPOl/10892 



-1 8- 

© I > -f ftfr i-f3ii©#?£o 
7. ^SMiih^©^M^§^$fDNAM*4^ ^iUv©|ii|-©?tfc^5©^M 

10. m^Mi temm<Dj5mtem^z>fc&<D&m-z%>-?T, m.$kA<Dm— ©ate 

*s©S*go 

12. »^^Dtr7^hT'$)^ If^JI8^B 1 l©^-rtL^icfB«© 

Mo 
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m 2 
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SEQUENCE LISTING 

<110> CHUGAI SEIYAKU KABUSHIKI KAISHA 

<120> Method for detection of DNA polymorphisms using MALDI-TOF MS 

<130> C1-A0017P 

<140> 
<141> 

<150> JP 2000-378091 
<151> 2000-12-12 

<160> 7 

<170> Patent In Ver. 2.1 

<210> 1 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized DNA sequence 
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<400> 1 

cctagagatt cctccgtatt agttc 25 



<210> 2 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized DNA sequence 

<400> 2 

tccctgtgga tgtcaagaat ctttt 25 



<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceran artificially 
synthesized DNA sequence 
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<400> 3 

aatacggagg aatctctagg 20 



<210> 4 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceian artificially- 
synthesized DNA sequence 

<400> 4 

tttttttttt aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 40 



<210> 5 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized DNA sequence 
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<400> 5 

tttttttttt cctagagatt cctccgtatt agttc 35 

<210> 6 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized DNA sequence 

<400> 6 

tttttttttt tttttttttt tttttttttt tttttttttt tttttttttt 50 

<210> 7 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceran artificially 
synthesized DNA sequence 
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<400> 7 

tttttttttt tttttttttt tttttttttt tttttttttt tttttttttt tttttttttt 60 
tttttttttt tttttttttt tttttttttt tttttttttt 100 
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